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BRAIN PROBES 
The f i r s t  probe assembly was s e n t  t o  N I H  f o r  eva lua t ion  w i t h  r e s p e c t  t o  
s t e r i l i z a b i l i t y  and conf igura t ion .  
i n d i c a t i o n  t h a t  it was quite s a t i s f a c t o r y  i n  these regards.  
were reques ted  t o  consider  a f a i r l y  sha rp  bend i n  t h e  probe cable 
just beyond t h e  epoxy su tu re  base, toward t h e  plug end. 
This modif ica t ion  was accomplished by bending t h e  cable a t  h igh  
temperature. 
us ing  stannous oc tua te  a s  t h e  c a t a l y s t .  
The e l e c t r o n i c  system has been f rozen  and i s  w e l l  i n t o  f a b r i c a t i o n .  
We have been able t o  add a narrow-temperature-range f a c i l i t y  a t  no 
increase i n  cost ;  thus  the  r e sea rche r  w i l l  be able t o  record  from 15 
It was r e tu rned  t o  us wi th  
We 
A l l  probes a r e  complete and coa ted  wi th  s i las t ic  
t o  40°C full scale, o r  35 t o  40°C f u l l  scale by using simple f r o n t -  
panel con t ro l s .  
MULTI-CHANNEL TEIBIETRY 
The new modulator i s  under a c t i v e  i n v e s t i g a t i o n .  
t he  order  of 9 x 
Current d ra ins  on 
amperes a r e  obtainable,and frequency s e n s i t i v -  
i t i e s  on t h e  order  o f  1-2s per  m i l l i v o l t  seem r e a l i z a b l e .  
S e n s i t i v i t y  t o  temperature,  e t c .  has n o t  y e t  been s tud ied  nor have 
compensation techniques.  
A paper on our multi-channel s t u d i e s  was presented a t  t h e  August 
. .  
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Stockholm meetings and appa ren t ly  was wel l - received.  
g r a t i f i e d  by comments from a number of European and American 
r e sea rche r s  who appa ren t ly  f e l t  t h a t  our approach was r e a l i s t i c  
and showed t h e  promise of a p r a c t i c a l  and economical s o l u t i o n  t o  t h e  
mult i -channel  implant problem. 
The new modulator c i r c u i t  approach shows promise f o r  good s e n s i t i v i t y ,  
low power requirement and w i l l ,  very l i k e l y ,  require fewer components. 
We were 
III. SENSORS 
A r e c e n t  v i s i t  w i th  Dr .  M. Carr icker  (Marine B i o l o g i c a l  Labora tor ies )  
d i sc losed  t h a t  some work is under way in  t h a t  l a b o r a t o r y  regarding 
smal l  pH and o the r  e l ec t rodes .  This  will be inves t iga t ed  f u r t h e r .  
IV. INFORMATION EXCHANGE 
Our at tendance a t  t h e  Stockholm meetings gave us t h e  oppor tuni ty  t o  
v i s i t  t h e  Holly H i l l  Laboratory of t h e  Medical Research Council .  
cannot s t a t e  too  s t r o n g l y  t h e  g r e a t  value of t h a t  opportuni ty .  
r e s u l t e d  a most candid and a c t i v e  exchange of information on t h e i r  
t e l eme t ry  e f f o r t s  and ours.  
during our v i s i t ,  and Cliveden Weller and Arthur Solman proved most 
he lp fu l .  I n  t h e  immediate f u t u r e ,  we s h a l l  send Cl ive  Weller  a 
v a r i e t y  of d e t a i l e d  information on components, e t c .  which w e  
b e l i e v e  w i l l  be  h e l p f u l  t o  him. 
A review o f  t h e  Hol ly  H i l l  work wi th  regard t o  t h e  long-term 
We 
There 
M r .  Henry Light  was a most grac ious  hos t  
record ing  o f  such data a s  temperature and h e a r t  r a t e  convinced us 
t h a t  our  own approach t o  the  des ign  of a micro-miniature long-term 
2 
e F R A N "  INSTITUTE RESEARCH LABORATORIES 
- . 
Q-B2299 
~ 
recorder  was q u i t e  v a l i d  (an  independent unsupported development 
here  to-da te) .  
W e  were r e c e n t l y  v i s i t e d  by D r .  Ronald B a r r  of t h e  Un ive r s i ty  of 
Missouri ,  who is  engaged i n  t h e  s t u d y  of r a t s  exposed t o  hard 
r a d i a t i o n .  Our conversat ions were mutual ly  f r u i t f u l .  We w i l l ,  in 
t h e  nea r  f u t u r e ,  send D r .  Barr  t h r e e  Mark I V - X U  implants f o r  
exposure t o  about 20,000 rads.  The u n i t s  w i l l  be c a l i b r a t e d  
p r i o r  t o  exposure and rechecked in a l l  r e spec t s  a f t e r  exposure. 
The n e t  r e s u l t  w i l l  be  t h a t  we s h a l l  be enabled t o  r e p o r t  on the  
e f f e c t  of hard r a d i a t i o n  on our implant performance. 
u s e f u l  p iece  of data  w i l l  become a v a i l a b l e  t o  those r e sea rche r s  
using t h e  NASA temperature t e l eme te r  (Mark I V ) .  
Thus ano the r  
V. MAGNETIC FIELDS 
Study has continued on t h e  design o f  means t o  obta in  bo th  uniform 
f i e l d s  above ambient e a r t h ' s  f i e l d  and s h i e l d i n g  t o  ob ta in  f i e l d s  very 
much below t h e  e a r t h ' s  f i e l d .  The papers of Wadey and S te rne  a r e  
po in t  of view of applying computer 
w i th  a minimum of design e f f o r t  by t h e  l i f e  s c i e n t i s t .  A s i m i l a r  
re-examination i s  in progress  of t h e  papers of Blewett  w i t h  respect 
t o  Helmholtz o r  "Helmholtz type" c o i l s .  A t  t h e  present  time, a 
r a t h e r  s u b s t a n t i a l  design e f f o r t  i s  r equ i r ed  o f  t h e  b i o l o g i s t  t o  
des ign  appara tus  f o r  producing known, accu ra t e  and uniform f i e l d s  
somewhat above t h e  e a r t h ' s  f i e l d  o r  a small f r a c t i o n  of t he  e a r t h ' s  
f i e l d .  If  t a b l e s  and techniques can be made a v a i l a b l e  t o  t h e  b i o l o g i s t  
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t o  s u b s t a n t i a l l y  reduce t h i s  design e f f o r t ,  more b io logy  can be 
I done with l imi t ed  t i m e  and funds. T h i s  e f f o r t  aims a t  producing and 
I 
rak ing  a v a i l a b l e  j u s t  such simple techniques.  
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BRAIN PROBES 
The f irst  probe assembly was s e n t  t o  N I H  f o r  eva lua t ion  w i t h  r e s p e c t  t o  
s t e r i l i z a b i l i t y  and conf igura t ion .  It was r e tu rned  t o  us w i t h  
i n d i c a t i o n  t h a t  it was q u i t e  s a t i s f a c t o r y  i n  t h e s e  regards .  
were requested t o  cons ider  a f a i r l y  sha rp  bend i n  t h e  probe cab le  
j u s t  beyond t h e  epoxy su tu re  base,  toward t h e  plug end. 
This  modi f ica t ion  was accomplished by bending t h e  cable  a t  h igh  
temperature.  
us ing  stannous oc tua te  a s  the c a t a l y s t .  
The e l e c t r o n i c  system has been f rozen  and i s  w e l l  i n t o  f a b r i c a t i o n .  
We have been a b l e  t o  add a narrow-temperature-range f a c i l i t y  a t  no 
inc rease  i n  c o s t ;  thus  t h e  researcher  w i l l  be a b l e  t o  record from 15 
t o  40°C f u l l  s c a l e ,  or 35 t o  4OoC f u l l  s c a l e  by using simple f r o n t -  
pane l  c o n t r o l s .  
We 
A l l  probes a r e  complete and coated wi th  s i l a s t i c  
MULT I-CHANNEL TELEMETRY 
The new modulator i s  under a c t i v e  i n v e s t i g a t i o n .  Current d ra ins  on 
t h e  o rde r  of 9 x amperes a r e  obtainable ,and frequency s e n s i t i v -  
i t i e s  on t h e  order  o f  1-2% per m i l l i v o l t  seem r e a l i z a b l e .  
S e n s i t i v i t y  t o  temperature,  e t c .  has n o t  y e t  been s tud ied  nor  have 
compensation techniques.  
A paper on o u r  mult i -channel  s t u d i e s  was presented a t  t h e  August 
111. 
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Stockholm meetings and appa ren t ly  was wel l - received.  
g r a t i f i e d  by comments from a number of European and American 
r e sea rche r s  who appa ren t ly  f e l t  t h a t  o u r  approach was r e a l i s t i c  
and showed t h e  promise of a p r a c t i c a l  and economical s o l u t i o n  t o  t h e  
m u l t i -  channel implant problem. 
The new modulator c i r c u i t  approach shows promise f o r  good s e n s i t i v i t y ,  
low power requirement and w i l l ,  very l i k e l y ,  r e q u i r e  fewer components. 
SENSORS 
We were 
A r e c e n t  v i s i t  w i th  Dr. M. Carr icker  (Marine B io log ica l  Labora to r i e s )  
d i sc losed  t h a t  some work i s  under way i n  t h a t  l a b o r a t o r y  regarding 
small pH and o the r  e l ec t rodes .  This  w i l l  b e  inves t iga t ed  f u r t h e r .  
IT* INFORMATION EXCHANGE 
Our a t tendance  a t  t he  Stockholm meetings gave us t h e  oppor tuni ty  t o  
v i s i t  t he  Holly H i l l  Laboratory of  t h e  Medical Research Council. We 
cannot s t a t e  t o o  s t r o n g l y  the  g r e a t  va lue  o f  t h a t  opportuni ty .  There 
r e s u l t e d  a m o s t  candid and a c t i v e  exchange of information on t h e i r  
t e l eme t ry  e f f o r t s  and ours .  M r .  Henry Light  was a most grac ious  hos t  
during our  v i s i t ,  and Cliveden Weller  and Ar thur  Solman proved most 
he lp fu l .  I n  t h e  immediate f u t u r e ,  w e  s h a l l  send Cl ive  Weller  a 
v a r i e t y  of d e t a i l e d  information on components, e t c .  which we 
b e l i e v e  w i l l  be  h e l p f u l  t o  him. 
A review of t h e  Hol ly  H i l l  work w i t h  regard t o  t h e  long-term 
record ing  of such data a s  temperature and h e a r t  r a t e  convinced us 
t h a t  our own approach t o  the des ign  of a micro-miniature long-term 
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r eco rde r  was q u i t e  v a l i d  ( a n  independent unsupported development 
here  to-da te) .  
We were r e c e n t l y  v i s i t e d  by Dr. Ronald B a r r  of t h e  Univers i ty  of 
Missouri ,  who is engaged i n  the  s t u d y  of r a t s  exposed t o  hard 
r a d i a t i o n .  Our conversat ions were mutual ly  f r u i t f u l .  We w i l l ,  i n  
t h e  nea r  fu ture ,  send Dr. Barr  t h r e e  Mark IV-XLL implants f o r  
exposure t o  about 20,300 rads.  The units w i l l  be  c a l i b r a t e d  
p r i o r  t o  exposure and rechecked in  a l l  r e spec t s  a f t e r  exposure. 
The n e t  r e s u l t  w i l l  b e  t h a t  we s h a l l  be enabled t o  r e p o r t  on the  
e f f e c t  of hard r a d i a t i o n  on our implant performance. 
u s e f u l  p iece  of data  w i l l  become a v a i l a b l e  t o  those  r e sea rche r s  
Thus ano the r  
using t h e  NASA temperature  telemeter (Mark IV). 
V. MAGNETIC FIELDS 
Study has continued on t h e  design of  means t o  ob ta in  bo th  uniform 
f i e l d s  above ambient e a r t h ' s  f i e l d  and s h i e l d i n g  t o  ob ta in  f i e l d s  ve ry  
much below t h e  e a r t h ' s  f i e l d .  The papers of Wadey and S te rne  a r e  
be ing  re-examined from t h e  po in t  of  view of applying computer 
techniques t o  produce t a b l e s  from which s h i e l d s  could be designed 
w i t h  a minimum of des ign  e f f o r t  by  t h e  l i f e  s c i e n t i s t .  A s i m i l a r  
re-examination is  i n  progress  of t h e  papers of Blewett w i t h  r e spec t  
t o  Helmholtz or "Helmholtz type"  c o i l s .  A t  t h e  present  time, a 
r a t h e r  s u b s t a n t i a l  design e f f o r t  i s  r equ i r ed  of t h e  b i o l o g i s t  t o  
des ign  appara tus  f o r  producing known, accu ra t e  and uniform f i e l d s  
somewhat above t h e  e a r t h ' s  f i e l d  or a small f r a c t i o n  of t h e  e a r t h ' s  
f i e l d .  If tables and techniques can be made a v a i l a b l e  t o  t h e  b i o l o g i s t  
3 
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t o  s u b s t a n t i a l l y  reduce t h i s  design e f f o r t ,  more b io logy  can be 
done w i t h  l i m i t e d  t i m e  and funds. 
making a v a i l a b l e  j u s t  such simple techniques.  
This  e f f o r t  aims a t  producing and 
. R. M. 2% Goodma ,/Manager 
B i o  - I n s  t rumenta t ion  Lab o r a t o r y  
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